Effects of motility on epithelial transport in the human descending duodenum.
The aim of the study was to determine how motility affects the balance between absorptive and secretory ion transport in the proximal human small intestine. Thirty-two healthy subjects and 16 patients (eight with villus atrophy, eight with normal duodenal biopsies) were studied. The absorptive sodium flux was estimated by measurement of bicarbonate absorption with a double-lumen perfusion technique. The secretory chloride flux was calculated from the ratio between the continuously recorded transmural potential difference (PD) and the epithelial parallel resistance, which was measured in forceps biopsies by square-wave current analysis. Graded variations in contraction frequency were obtained by recording during defined time periods before, during and after phase III of the migrating motor complex (MMC). Bicarbonate was absorbed by a process that led to CO2 formation, and both bicarbonate absorption and luminal PCO2 increased with contraction frequency. The motility-related PCO2 rise was reduced in patients with villus atrophy and by removal of bicarbonate from the perfusate. A higher motor activity was also associated with a larger PD (more lumen negative). Both the absorptive and the secretory fluxes were thus enhanced by motility. The estimated absorptive flux was approximately twice as large as the secretory flux during periods of low motor activity, and four times as large during submaximal motor activity. We conclude that motor activity affects both absorptive and secretory mucosal function in a quantifiable manner. Information about the behaviour of the respective linkage functions may make it possible to model the intestinal absorption process in vivo.